Introduction
The Low Income Housing Tax Credit (LIHTC) program is currently the largest place-based subsidized housing program in the country. By the end of 2007, over 1.8 million LIHTC units had been placed in service, in comparison to under 1.2 million units of public housing. F 1 However, unlike subsidized housing provided through the Department of Housing and Urban Development (HUD) the tax credit is administered by the Internal Revenue Service (IRS), and as such the LIHTC program has not been subject to the same level of oversight through fair housing codes as HUD programs, particularly with respect to where developments are sited. Moreover, developers who build in Qualified Census Tracts (QCTs), which are high-poverty neighborhoods that often have high minority concentrations, are awarded higher tax credit amounts and given priority by state and local housing agencies when credits are allocated. A growing number of advocates and observers worry that the lack of oversight, coupled with the priority given to developers building housing in high poverty census tracts, also leads to developing LIHTC units in areas of minority concentration, potentially heightening segregation. F 2 In fact, this issue has been raised in several lawsuits against state allocating agencies, in which litigants have sought to limit the siting of LIHTC developments in neighborhoods of high minority (and poverty) concentration. Yet it is precisely such locations and uses of the tax credit that community development advocates claim can be crucial in community revitalization efforts. Using data from HUD and the census, supplemented with data collected on the racial composition of LIHTC tenants in three states, this paper aims to addresses this critical but almost unexamined aspect of the Low Income Housing Tax Credit programwhether its use may be associated with increased levels of minority segregation. To date, the primary empirical evidence used to speak to this question is simply the racial composition of tracts where developments are sited. This stops short of assessing whether such siting contributes to increased segregation, which also depends on where tenants would otherwise live, who the tenants are, and whether neighborhood composition subsequently changes.
We address the first by developing a reasonable counterfactual for tenant locations: the tracts where poor renters and near poor households live, in the same metropolitan area. We find that LIHTC units are only slightly more likely to be located in high minority tracts than are units occupied by near poor and poor renters.
In terms of tenant composition, for the three states examined, we find that LIHTC tenants are disproportionately minority, and this is particularly true for developments in QCTs, those built by nonprofits and in central city tracts (two additional uses that tend to site in tracts of greater minority concentration). However, we also find that in some states a sizable portion of developments located in QCTs are not tracts with high minority concentration, and even those that are may contribute to lower levels of minority concentration in the surrounding neighborhood when tenant composition is taken into account. Examining changes in the racial composition of tracts in which LIHTC development occurs, we find that neighborhoods of high minority concentration experience declines in minority representation over time, rather than an increase.
Finally, moving to the metropolitan level to consider the net-effect of these factors, we find that increases in the use of tax credits between 1980 to 2000 in metropolitan areas, are actually associated with declines in segregation. Furthermore, increased numbers of units in QCTs, by nonprofits, and in central cities are generally associated with declines in minority segregation.
We proceed by first describing the nuts and bolts of the LIHTC program, highlighting aspects that trigger concerns about its potential effects on segregation. We then lay out the specific ways in which LIHTC developments may influence patterns of racial segregation in metropolitan areas, and what is currently known about each of these dimensions. The subsequent section describes our data and empirical methods, which is then followed by our results and the conclusion.
LIHTC Program
The Low Income Housing Tax Credit Program was established in 1987 and has since become the primary source of federal support for creating place-based, affordable rental housing in the United States. It was created as part of the Tax Reform Act of 1986, which also removed a number of more general real estate and housing tax benefits. At its start, each state received $1.25 per capita allocation, which has since been increased and is now adjusted for inflation. F 3 Developers competitively apply to their respective state for these credits and then use the credits to leverage private capital into acquisition, new construction or rehabilitation of affordable rental units.
All projects must meet a couple of general minimum requirements, including minimum affordability criteria. Either 20 percent of the units must be rent restricted and occupied by households whose income is below 50 percent of area median gross income or 40 percent of the units must be rent restricted and occupied by households whose income is 60 percent or less of area median gross income. F 4 Projects are required to retain eligibility for 30 years (increased from 15 years at the program's start).
Unlike other federal tax credits, the LIHTC is administered at the state level.
Structured to permit state tailoring to local needs, each state is required to designate an agency to allocate tax credits, usually the state Housing Finance Agency (HFA). These allocating agencies are tasked with determining state priorities for the LIHTC program, and awarding credits. F 5 Since 2000, all states are required to prioritize projects located in
QCTs that "contribute to a concerted community revitalization plan" (Orfield, 2005 (Shah, 2005) . F 10 Currently another case is pending in Dallas, Texas, again charging that tax credit developments are being sited in neighborhoods of high minority concentration, and through these patterns perpetuating racial and ethnic segregation. There are a few features of the structure of the LIHTC program that are most relevant for concerns about its effect on racial segregation.
Lack of direct HUD oversight
8 The issues raised by fair housing advocates are broader than this, including antidiscrimination enforcement in the implementation of the LIHTC and affirmatively furthering the goals of fair housing. We don't address these additional concerns in our work. 9 In Re Declaratory Ruling on Connecticut Low Income Housing Tax Credit Program. The Connecticut Civil Liberties Union challenged the lack of civil rights guidelines in the siting of projects under the LIHTC in Connecticut and sought restrictions on future placement of low-income rental units in racially concentrated neighborhoods. 10 While the court ruled that the New Jersey Housing Mortgage Finance Agency was obligated under the Fair Housing Act to prevent discrimination and promote integration, the court also found that the state agency did not have to take race into account in the QAP to promote integration, and that in fact the state was doing all that it could to promote integration given its other statutory duties and that New Jersey's 2003 QAP did not directly encourage racial segregation. In re 2003 QAP, 848 A.2d at 15.
As opposed to most affordable housing programs, the LIHTC is a tax credit program and thus overseen by the Internal Revenue Service (IRS) rather than the Department of Housing and Urban Development (HUD). As such, the LIHTC program has not been subject to the same level of oversight in terms of fair housing codes as HUD programs, including HUD guidelines that discourage local housing authorities from locating new assisted housing in neighborhoods with high concentrations of poor and minority households. This fuels concern that tax-credit projects could increase levels of racial segregation, particularly those located in QCTs. F 11 This concern can also apply to developments in central cities, where low income housing has historically been built in neighborhoods of high minority concentration (Freeman, 2004) .
Qualified Census Tracts (QCTs)
The amount of tax credits awarded to an individual project is based on the qualified basis, or estimated project costs, which depend on the nature of the housing (acquired, constructed, or rehabilitated), the presence of federally subsidized loans, and total eligible development costs. F 12 Projects that are built in qualified census tracts (QCTs), defined as neighborhoods where at least 50 percent of the households have incomes below 60 percent of their metropolitan area's median family income, receive a 30 percent bonus in their qualified basis. F 13 Baum-Snow and Marion (2009) find that QCT designation does increase the probability that a unit will be built in a QCT, and 11 For a good review of the legal issues and advocates position, see Orfield, 2005. 12 For a good overview of program details, see Schwartz et al, 2006. 13 In 2000, the definition of QCT was modified so that localities could use a 25 percent poverty threshold instead, which on average is equivalent. primarily not been at the heart of current concerns about segregation, but given its possible relevance for siting of projects, the composition of tenants, and possible spillover effects on neighborhoods, we raise it here. Specifically, if projects created by non profit developers are more likely to be located in high poverty neighborhoods, and serve poorer populations who are disproportionately minority, at least theoretically this use raises similar concerns about potential contributions to segregation. On the other hand, if non profit developers are more likely to undertake developments as part of a broader neighborhood development strategy, perhaps these developments contribute to decreased segregation over time. 
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Siting
The most obvious and direct way in which LIHTC investments might further racial segregation is through siting of developments. Empirical work on where these units are located, and in particular, concern over the priority given to QCTs, has focused on the racial composition of tracts receiving the LIHTC project. The presumption is that locating projects in tracts with relatively high concentrations of minorities in and of itself increases segregation.
Freeman (2004) In a random selection of 423 tax-credit projects placed in service between 1992
and 1994 the United States General Accounting Office ( GAO, 1997) found that the majority of tax credit tenants are white, (53 percent) and 33 percent of tenants are black.
In contrast, Buron, et al (2000) sampled 39 LIHTC properties placed in service between 1992-1994 in five MSAs and found that over 80 percent of the residents in these developments are minorities, primarily black (56 percent) and Hispanic (20 percent).
Comparing the racial mix of the development to that of the neighborhood, they found that over half of the LIHTC properties have a higher share of minority households than the neighborhood F 21 suggesting that LIHTC developments may be contributing to the concentration of minority households in the surrounding neighborhood. They also found that all the properties which have a lower share of minorities than the neighborhood had a for-profit sponsor. F
22
These limited studies suggest there may be wide variation in the racial composition of LIHTC projects, and perhaps that there is important variation by the 20 As of 2011, states are now required to collect and provide to HUD data on tenants but providing data on race is currently voluntary. 21 Specifically they find that 44 percent have about the same share of minorities as the neighborhood, and only 5 percent have a substantially lower share of minority households than the neighborhood. 22 They also found that for-profits were much more likely than non-profit developers to build in neighborhoods that have a similar share of minorities as the neighborhood, 65 percent as compared to 26 percent.
sector of the developer. We add to the existing knowledge on LIHTC tenant composition by collecting data on the racial composition of LIHTC tenants in three states, which includes over 1,500 developments and over 170,000 households.
Changes in neighborhood racial composition
The LIHTC program could also have indirect effects on neighborhood racial composition, and thus metropolitan racial segregation. As community development advocates and others suggest, an LIHTC development may improve a distressed minority neighborhood, making it more attractive to white households through removing blight, building attractive new housing, repopulating a community, and/or inviting other investment and improvements (Baum-Snow and Marion, 2009; Eriksen and Rosenthal, 2007; Schwartz, Ellen, Voicu and Schill, 2006) . The limited empirical work on this provides mixed evidence, from small negative effects on the growth of assessed values in Iowa (Funderburg and MacDonald,2010) , to some evidence of positive effects on surrounding property values in two MSAs in Wisconsin (Green, Malpezzi and Seah, 2002) and some evidence of significant increases in property values for nearby properties in New York City (Ellen, O'Regan and Voicu, 2008 ).
Freeman and Rohe (2000) examine the relationship between assisted housing development and neighborhood racial change, finding some limited evidence that LIHTC developments placed in service during the 1980s may contribute to a very small decline in the share of the neighborhood population that is white, at least in neighborhoods most likely to receive such developments (which tend to be high minority). This paper, however, focuses on a very small number of LIHTC developments, as the program was no causal relationship between the siting of LIHTC and that neighborhood's subsequent decline in minority concentration. Such selection in siting, however, could be causally contributing to declines in segregation in the metropolitan segregation, by locating affordable housing in tracts that then experience increased presence of whites. Because the emphasis of our paper is on the ultimate effect of segregation for metropolitan areas, not on neighborhood impacts per se, our work is more agnostic about causation at the neighborhood level.
Empirical Analysis: Neighborhood Composition
In this section, we empirically assess each of the dimensions raised (siting, tenant composition, and changes in neighborhood racial composition) in a series of partial assessments of LIHTC contributions to segregation via neighborhood composition. In each case, the assessment is incomplete, but sheds some light on the possible first-order program effects that could occur through a particular dimension of the LIHTC program. On the face of it, tax credit units are located in tracts which have relatively high concentrations of minorities within the MSA. However, whether the location of LIHTC developments contributes to higher or lower segregation depends in part on where tenants of those developments would otherwise be located (absent the LIHTC project). Tenants of such developments are low income renters, and where such households live also differs from the overall distribution of households, and varies by MSA.
Data
To better capture our counterfactual -the racial composition of realistic alternative neighborhoods within the same MSA, we add to the existing research and consider two proxy groups who can be clearly identified in the census: renters who are poor (our best income cutoff among renters), and households with incomes below 150%
of poverty (regardless of tenure status, which cannot be identified at this income cutoff in the Census). F 28 For each of these proxies, we determine the share of population (or units) F 29 living in each quartile, as we did for LIHTC units. We then compare the share of LIHTC units in each quartile to the share of each of these proxies in the same MSA in that quartile. A ratio above one indicates that the share of tax credit units in that quartile is greater than the share for our proxy group in that quartile, so tax credit units are more likely than the near poor or poor renters to be located in such neighborhoods. Table 2 presents these ratios by tract minority concentration, aggregated for all MSAs.
[insert Table 2] The first three columns use the neighborhood distribution of the near poor as the counterfactual, those with poverty rates less than 150 percent of the poverty line. A drawback of this proxy is the inclusion of some homeowners, whose neighborhood options may differ from renters, in theory overestimating access to neighborhoods of lower minority concentration. The final three columns rely on the distribution of poor renters, potentially understating access to such neighborhoods by renters who meet the 28 Within renters, Census data only identifies the poor versus non poor, which nationally has been estimated to approximate 30% of area median income (HUD, 2000) . Given seventy-five percent of LIHTC tenants are estimated to have incomes below 50% of the area median income (GAO, 1997), we also consider a higher poverty cutoff (150 percent of poverty) for which tenure status cannot be distinguished. 29 Where possible, our analysis relies on units: LIHTC units, overall housing units, rental units occupied by poor households. However, for measures of the near poor, this is calculated for the population as a whole, so we use the distribution of the population within the MSA.
income requirements for LIHTC developments but whose incomes are a bit above the poverty line. In fact, the results are quite similar for the two approaches. We see that 30 We also calculated simple minority exposure rates for each of our groups (see Appendix A for formula). The average tax credit unit is in a neighborhood with .409 share minority. In those same MSAs, near poor are in tracts with .388 share minority, and poor renters, .365. Creating similar ratios to take specific MSAs into account, on average, tax credit units have slightly higher exposure to minorities than do the near poor (7 percent higher) and poor renters (11 percent higher). 31 Of course, to the extent that LIHTC tenants are more likely to be minority than poor renters or the near poor, these comparisons may overstate the ability of tenants to access lower minority neighborhoods via local housing markets. 32 To the extent that there are existing barriers within MSAs on access to suburban housing for low income central city residents, the ratios we present may be biased upwards. Specifically, To capture the effect of a particular development's racial composition on that of its surrounding neighborhood, we compare the percent of each development's tenants that are minority to that of the surrounding tract in row 3 of each panel. A ratio greater than one suggests that the presence of the development in that tract increases the tract's minority concentration (compositionally). Because the implication of this ratio for minority segregation overall varies by the neighborhood's minority concentration, columns 2-4 break out neighborhoods by low, medium and high minority concentration. 35 The share of MSA poor that are minority is 44.3% in Massachusetts, 76.3% in Texas, and 56.3% in Delaware. 36 These states also vary greatly in the share of minorities who live in tracts of high relative minority concentration, from a low of 40 percent of minorities in Texas to a high of 62 percent of minorities in Massachusetts.
A ratio greater than one in neighborhoods of high minority concentration suggests increased segregation, while a ratio greater than one in neighborhoods of low minority concentration actually suggests decreased segregation.
Beginning with Massachusetts, these ratios do suggest that on average, LIHTC developments in all neighborhood classifications contribute to an increase in tract minority concentration. For the nearly two thirds of Massachusetts developments in tracts of high minority concentration, the share of tenants that is minority is 77 percent greater than in the surrounding neighborhood. Taking the racial composition of tenants into account does not change the first order expectation that locating developments in tracts of high minority concentration may contribute to heightened racial segregation (again, solely in terms of the receiving neighborhood's composition).
Texas, however, presents a counter case. In Texas, developments are much more evenly split between low, medium and high tracts. While the ratio of tenant minority composition to tract is greater than one for tracts with low and medium minority concentration, it falls to just about one (0.99) for tracts of high minority concentration. For Delaware, with patterns somewhere in between these two, developments in QCTs may also contribute to lower segregation. While almost all of Delaware QCT developments are located in tracts of high minority concentration, they house a smaller share minority than the surrounding tracts (.90). In this case, knowledge of the racial composition of tenants does affect expectations with respect to segregation.
These are limited case studies, and the variation across even these three states suggests simple generalization is not possible. However, what we do learn is that taking tenant composition into account can alter our priors on the expected outcomes of locating developments in high minority tracts, and the effects of units in QCTs, by nonprofits and in central cities on neighborhood racial composition and segregation.
Changes in Neighborhood Composition
Finally, it is also possible that once LIHTC developments are sited, the composition of who lives in the surrounding tract changes over time. Such changes may vary systematically across neighborhood and developer types. As such, focusing solely on the racial composition of a tract at the time the LIHTC is developed may provide an inaccurate picture of its effect on overall segregation. To assess the relationship between changes in neighborhood racial composition and newly sited LIHTC developments we estimate the following simple model of the change in the share of a neighborhood's population that is minority over the 1990-2000 decade:
∆ShareMinority90-00 n = α + β∆LIHTC90-99 n + γX n +ηMSA i + ε increases. Units in central city tracts, those in the suburbs, and those developed by for profits, are associated with increases in minority share. As already noted, however, whether such changes in minority concentration are expected to contribute to an increase or decrease in overall segregation depends on the initial level of minority representation in the neighborhood. Table 6 presents results when we estimate this model separately for neighborhoods that began the decade with relatively low, medium and high levels of minority concentration.
[Insert Table 6 ]
Focusing first on tracts that began the decade with low minority concentration and tax credit units overall (column 1), greater per capita units are associated with increases in share minority in the tract. For tracts of medium minority concentration (column 5), the coefficient on per capita tax credit units is still positive and significant but of a much smaller magnitude. For tracts of high minority concentration (column 9), there is no significant relationship overall between LIHTC units and changes in minority concentration. The significant positive effect found in Table 5 holds most strongly for neighborhoods which began the decade with low concentrations of minorities, a pattern that is more consistent with the siting of LIHTC developments actually contributing to declines in segregation. It is worth pointing out that the composition of minorities might be changing. For example, in models (results not shown) that disaggregate minority groups, greater per capita LIHTC units in a tract may be associated with an increase in share African American and a decline in share Hispanic.
In terms of particular uses of the tax credit, the pattern across neighborhood types in coefficients on per capita LIHTC units in QCTs (and those produced by nonprofits) is even more consistent with declines in concentration, rather than increases. The only significant coefficient on units in QCTs is negative, for tracts that began the decade with high minority concentration. For units built by nonprofits, the coefficient is significant and positive in tracts that began the decade with low minority concentration and significant and negative in neighborhoods of high minority concentration. This also highlights that, contradicting the expectations of fair housing advocates, while the initial siting of tax credit units in such tracts of high minority concentration may appear to contribute to greater segregation, changes in such tracts' composition over time may have the opposite effect.
Of course, there are several reasons the racial composition might change in tracts where developments are built. The development itself has tenants, and as just examined in Delaware, Massachusetts and Texas, the racial composition of the tenants themselves may vary by and affect tract minority concentration (compositional effect). In addition, developers may be selecting tracts that while being highly racially concentrated at the start of the decade, are going to experience declines in minority concentration (selection).
Finally, there may be spillover effects on the neighborhood choices of non development residents of the tract. Our model as estimated cannot distinguish between these effects, and each of these is relevant for overall MSA segregation. As noted previously, our interest is not in determining a causal relationship between developments and racial composition at the neighborhood level, but rather how such siting and subsequent changes (however caused) affect overall segregation.
We can, however, conduct some additional analysis that eliminates the compositional effect of the tax credit program, which is at least suggestive of possible channels. If tenant composition were the entire story, then the change in racial composition of a tract would be limited to development tenants, who are renters. To remove this compositional effect, we estimate similar models of change in racial composition of homeowners in each tract. We find an even stronger pattern between the presence of LIHTC projects and declines in minority concentration. High minority concentration tracts that receive LIHTC units experience a decline in minority homeowners, while low minority concentration tracts experience the reverse pattern (with generally no significant effects in tracts of medium minority concentration). Our earlier results do not appear driven solely by compositional changes due to the presence of LIHTC tenants themselves.
Alternatively these changes could arise from the siting of tax credit units in tracts that are going to change this way anyway (and thereby locating subsidized households in tracts that are becoming less concentrated.) To help control for selection, we also estimate our models using only tracts that experience some LIHTC development during the decade, contrasting tracts with a greater number of LIHTC units to those with fewer.
The results are very similar. As a further control on such selection, we re-estimate our models controlling not only for share minority at the start of the decade, but trends over the previous decade. Controlling for such trends does not change our results.
We also examined selection directly, estimating a model of the probability that a tract will receive a tax credit development during the 1990s, given the change in minority composition in the previous decade, and controlling for a number of other factors that could affect the probability a tract receives a tax credit. 40 Stratified by minority concentration in 1990, we find that the high minority concentration neighborhoods selected for development were more likely to have experienced increases in minority concentration in the previous decade, so the subsequent decline in minority concentration is a reversal of trend.
Of course, it is still possible that developers are selecting neighborhoods whose racial patterns are going to change in ways not reflected by prior patterns but observable to those 'on the ground.' Regardless of the causal mechanism, the patterns suggest that changes in neighborhood racial composition over time may counter prima facia expectations about the effect of locating developments in high minority neighborhoods based solely on the initial composition of the neighborhood.
In sum, our evidence on the ways through which LIHTC developments may affect segregation generally do not support concern of heightened segregation, even for those located in QCTs. Moreover, when several channels are considered, it is unclear whether on net, LIHTC developments might not actually decrease overall segregation.
Empirical Analysis: Net MSA effects
As noted, it is the net effect of all channels that matter for segregation, so we now consider this directly, through simple models of MSA level segregation. Our key interest is the ultimate impact of the tax credit units on racial segregation patterns at the metropolitan level. If tax credit developments do alter the spatial distribution of households and ultimately racial segregation, we expect this effect to be largest in areas in which a greater share of the population resides in such developments. 
where X it is a vector of metropolitan level characteristics described below, and LIHTC it is the total number of LIHTC units per capita as of year t in MSA i . As in our previous models, LIHTC is modeled in a number of different ways. We also estimate models with MSA fixed effects to capture non varying aspects of MSAs that may jointly affect segregation and the use of the LIHTC program, and year dummies.
We also include a number of metropolitan controls that may vary over time and which are consistently cited in the literature surrounding the causes of racial segregation.
We include demographic characteristics of metropolitan areas, including population, share minority, share foreign born, poverty rate, age distribution and education (Cutler, Glaeser and Vigdor, 1999; Bayer, McMillan and Reuben, 2004; Farley and Frey, 1994.) Finally we include a number of characteristics describing the metropolitan housing stock, such as the percent of the housing stock built within the past 5 years (Farley and Frey, 1994) , and the homeownership rate in an MSA (Ellen, 2000) .
A concern with our empirical strategy is that the presence of LIHTC developments in an MSA is not random. States (or developers in their decision to apply for credits) select metropolitan areas on the basis of numerous characteristics, some that may also affect segregation. For example, some states establish set asides or priorities for areas of greater population size. Many states prioritize areas of greater housing need, both for affordable housing and for tight housing markets (low vacancy rates). F
43
Developers may be most attracted to metropolitan areas that are growing, and have higher average rents. Some of these factors may also affect levels (or changes) in segregation.
We attempt to address the selection issue by controlling for observable characteristics of metropolitan areas that may matter for selection, such as MSA size, demographics of the population, and housing characteristics (including vacancy rates and median housing value).F 44 We also include MSA fixed effects, which controls for time invariant MSA characteristics that may matter for both segregation and selection.
Finally, as an additional control on time varying factors that may be correlated with the use of LIHTC units and the spatial distribution of households, we include measures of the availability of other subsidized housing, particularly public housing and Hope VI projects. 43 Various state QAPs available on line. 44 The most direct method for dealing with such selection would be to identify an instrument, something which varies with the prevalence of LIHTC units but does not otherwise affect segregation. While we have considered several instrument strategies based on population and housing market factors, such factors would also directly affect segregation and we do not believe they make credible instruments. Table 7 summarizes our results for these models. The first three columns use the minority dissimilarity index to measure segregation, and the final three use minority isolation. In terms of control variables, once MSA fixed effects are included in the models, many MSA demographic variables are insignificant. Several housing variables remain significant, such as share of housing built in the previous five years and percent homeowners (both of which are negative), and vacancy rates (positive). While the total number of public housing units is not significant (and does not vary much within MSA across time), the presence of HOPE IV projects is significant. MSAs with such projects experienced declines in segregation during this time period. F
Results
45
[Insert Table 7] Focusing on LIHTC units, columns (1) and (5) reveal significantly negative coefficients on LIHTC units per capita, overall. Metropolitan areas that experienced increases in tax credit units experienced declines in segregation. Focusing on the uses of greatest interest, we do not find any evidence that even these uses of tax credits contribute to heightened segregation. Indeed, in both models, we have significantly negative coefficients on per capita LIHTC units in QCTs, and the magnitude of these coefficients is much greater than for LIHTC units overall. For units developed by nonprofits and those located in central city tracts, the coefficients are always negative, 45 When we model HOPE VI dollars, rather than as a dummy variable, it is no longer significant. We may well be capturing something important about areas selected for HOPE VI (and other correlated projects). rather than new developments per se. For our purposes, as a control for otherwise unobservable changes in housing markets and policy, we prefer the dummy variable. and in one model significant. We have also run these models focusing on black/white segregation, and Hispanic/white, and get essentially the same results: changes in development of LIHTC units per capita are significantly associated with declines in MSA segregation, with the strongest and most consistent results found for those located in QCTs. F
46
We have also run several additional robustness tests. Since tax credit developments that are funded with tax exempt bonds typically automatically qualify for a four percent tax credit rather than the capped and competitive standard nine percent credit, we also ran our models excluding these developments. Our results do not change.
Nor do they change when we eliminate developments specifically targeting the elderly (which may differ both in tenant composition and siting). When we model new construction versus rehabilitation, in a variety of manners, there is again no evidence of a positive relationship, and a significant negative relationship is maintained for rehab units. F
47
While significant, the magnitude of these effects at first may appear small. For example, if we increase the number of tax credit units in an MSA (population of 100,000) in the 1990s by one standard deviation (187 additional units, or 0.00187 per capita), the dissimilarity index is predicted to be .01 lower (the average dissimilarity index in 1990
was .451). However, segregation measures change very little over time. Between 1990 46 While all relevant coefficients are negative in all models, they are not uniformly significant. See Appendix B for full results. 47 Though we may expect rehab to have a weaker relationship with neighborhood racial composition than new construction as these developments are more likely to prioritize previous tenants, these results could potentially be driven by spillover effects of LIHTC rehab developments. Rehab developments may be improving particularly dilapidated old buildings and in this way could have an even stronger impact on neighborhood racial change. Given our current data we cannot test these hypotheses, so this is purely speculative. These impacts could also vary by type of development undertaken and location, but again we cannot identify this with the current data.
and 2000 the average MSA experienced a decline in dissimilarity of .023. Given that the average MSA placed 305 tax credit units per 100,000 in service during the 1990s, our model predicts the average MSA should experience a decline of 0.016 in segregationonly slightly lower than the decline in dissimilarity actually experienced on average. In terms of changes in segregation, the coefficients suggest the actual increases in the LIHTC program in the 1990s could have played a sizable role in the small changes in segregation that were actually experienced.
Conclusion
In summary, we find no evidence that the LIHTC program is associated on average with greater racial segregation for minorities. Indeed, MSAs with greater construction of LIHTC units experience relative declines in segregation. Focusing on those units which may have the greatest potential for heightening segregation, we again find essentially no evidence to support this concern, but rather, evidence of the reverse.
Our empirical examination of three potential mechanisms through which the LIHTC could affect segregation is generally consistent with these mechanisms being primarily neutral or even lowering segregation.
Compared to where tenants would otherwise live in the same MSA, the siting of developments overall generally are not in tracts of greater relative concentration of minorities, although some uses of tax credits (in QCTs, in the central city, and by nonprofits) are in such tracts. While only illustrative, data from three states suggest that in some cases, taking the racial composition of tenants into account matters for interpreting the possible effect of siting on a neighborhood's racial composition. In two of these three states, developments in QCTS that are in high minority tracts house tenants who are either identical to the neighborhood composition or slightly less likely to be minority than the surrounding residents. Nationally, two thirds of developments are located outside of such tracts, where the racial composition of tenants suggests they may contribute to lower segregation. And in terms of changes over time, our models of neighborhood racial change suggest that on average, the development of LIHTC units in a tract is associated with neighborhood changes that may contribute to lower levels of segregation at the MSA level. These each suggest plausible reasons why MSA segregation might not increase, and might even decrease with use of LIHTC housing.
This work also highlights that focusing solely on the racial composition of neighborhoods at initial siting, or national patterns of siting with no assessment of who tenants are or where they might otherwise live may not provide an accurate picture of the possible effect of LIHTC developments on segregation.
There are some important caveats on our findings. Though on average we do not find that LIHTC units are associated with increased levels of racial segregation, this does not signify that all developments are benign. It is still quite possible that advocates are correct, that in some cases tax credit developments do increase patterns of racial segregation. However, our analysis suggests this scenario would be the exception and not the rule.
We can also be criticized for applying too low a hurdle in this analysis. That the LIHTC program as currently implemented appears to 'do no harm' in terms of racial segregation (and possibly a small amount of 'good') suggests that it may be no worse than are our housing markets and other housing programs in terms of segregation. Given our history of persistently high levels of racial segregation in this country, a strong argument could be made that we might require more of our federal housing efforts. 
Appendix A Segregation measures
Dissimilarity Index. This is the most widely used measure of segregation, described as measuring the unevenness of a population's distribution. A dichotomous index, it captures the extent to which two groups (for example, minority and white) sort differently across neighborhoods within a metropolitan area. While this measure has its weaknesses (see James and Taeuber, 1985; Reardon and Firebaugh, 2002) , it has been used extensively in both the residential and school segregation literatures, and has general intuitive appeal. Here, the index can be interpreted as the share of minority residents who would have to be redistributed in order for minorities and whites to have the identical distributions. Thus, when there is no segregation the index is zero, and with complete segregation, it equals one. The index between demographic group j (e.g. white) and k (e.g. minority) is calculated as follows: 
